Functional trait ecology in the Anthropocene: a standardized framework for terrestrial invertebrates by Bertelsmeier, Cleo
FE SPOTLIGHT
Functional trait ecology in the Anthropocene: a
standardized framework for terrestrial invertebrates
Cleo Bertelsmeier*
Department of Ecology and Evolution, University of Lausanne, Le Biophore, 1015 Lausanne, Switzerland
Understanding how functional traits vary across space and
time is important to elucidate fundamental ecological pro-
cesses determining species diversity, community structure
and ecosystem functioning. The advent of the Anthro-
pocene and its diﬀerent inﬂuences on the environment, and
thus on organisms in aﬀected environments, has increased
the urgency to gain a more mechanistic understanding of
community ecology using trait-based approaches (Schimel,
Asner & Moorcroft 2013). Functional traits are morpho-
logical, physiological, behavioural or phenological traits
that impact ﬁtness indirectly via their eﬀects on growth,
reproduction and survival, the three components of indi-
vidual ﬁtness (Violle et al. 2007), and are thereby directly
linked to a species’ responses to anthropogenic threats.
Recently, functional traits have been used successfully to
predict competitive outcomes between native and invasive
species (Funk & Wolf 2016) and introduction biases of
alien species through human-mediated transport (Capel-
lini, Allen & Sally 2015). Similarly, the information on
traits might improve predictions of future species’ range
shifts in response to climate change (Guisan 2014; Estrada
et al. 2016) and be used as a basis of more mechanistic
and complex models that account for species’ physiology
and demography (Kearney & Porter 2009). Additionally,
climate will create novel communities and traits may be
useful to predict interactions among range-shifting species
(Alexander, Diez & Levine 2015).
At a global scale, functional traits are powerful tools for
the prediction of future patterns of biodiversity as they
link the successive steps that go from the projection of spe-
cies distributions to the assembly of novel communities
and ecosystem functions (Mouquet et al. 2015). To this
aim, it is crucial to assess both response traits that deter-
mine a species’ response to environmental change and
eﬀect traits that inﬂuence species’ impacts on ecosystem
function or species interactions (Lavorel et al. 2013).
So far, progress in trait-based global ecology has been led
by plant ecologists who were able to link physiological
traits of individual plants to ecosystem processes and set up
large online trait databases such as LEDA and TRY. Ter-
restrial invertebrates are also an enormously important
group in terms of species richness, biomass, diversity of
trophic levels and as ecosystem engineers. However,
databases and standardized ways of recording functional
traits in this group are currently lacking, although there
have been eﬀorts for particular groups such as ants
(Bertelsmeier et al. 2013) or soil invertebrates (Pey et al.
2014).
In the current issue of Functional Ecology, Moretti et al.
(2017) propose detailed protocols to standardize the mea-
surement of 29 functional traits in terrestrial invertebrates
to conduct comparative trait analyses. Moretti et al. (2017)
selected these traits based on their sensitivity to environ-
mental changes such as pollution, climate change or habi-
tat loss. In addition, the authors provide explicit guidelines
to measure these traits and to choose the spatial scale and
species to be included in a study. This handbook to mea-
sure invertebrate traits merits special attention because of
its broad applicability and the wide range of traits and
methods included. In particular, an extensive appendix of
111 pages accompanies the manuscript and details for each
of the 29 traits its exact deﬁnition and functional relevance,
what and how to measure, additional notes for alternative
measurement techniques and taxon-speciﬁc modiﬁcations
as well as potential caveats of each approach.
The authors have speciﬁcally adapted their framework
for the taxonomic groups Insecta (insects), Collembola
(springtails), Aranea (spiders), Myrapoda (millipedes and
centipedes), Gastropoda (snails and slugs) and Oligochaeta
(types of annelid worms). For all selected traits, a link with
organism performance or ecosystem function has been pre-
viously demonstrated. The functional traits assessed here
span ﬁve areas of organismal biology, (1) morphology
(body size, eye morphology, respiration system, hairiness,
colour), (2) feeding (guild, ingestion rate, biting force), (3)
life history (ontogeny, clutch size, egg size, life span, age at
maturity, parity, reproduction mode, voltinism), (4) physi-
ology (resting metabolic rate, relative growth rate, desicca-
tion resistance, inundation resistance, salinity resistance,
temperature tolerance, pH resistance) and (5) behaviour
(activity time, aggregation, dispersal mode, locomotion
speed, sociality, annual activity time).
The authors also provide general guidelines of how to
pre-treat and acclimate animals to allow standardized mea-
surements under diﬀerent local environmental conditions,
drawing special attention to the impacts of widely popular
traps (e.g. malaise traps) and baits on the specimens. For
each trait, a speciﬁc pre-treatment protocol is supplied, for*Correspondence author. E-mail: cleo.bertelsmeier@unil.ch
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example, avoiding conserving specimens in ethanol when
measuring body size, which can lead to shrinkage or a
decrease in mass.
The handbook is certainly not an exhaustive list of spe-
cies traits and cannot incorporate taxon-speciﬁc, yet poten-
tially important, traits such as queen number in ant
colonies, for example, (Ross & Keller 1995). But it has the
potential to serve as a basis for the vast majority of func-
tional trait studies. In the future, researchers may con-
tribute more details and taxon-speciﬁc modiﬁcations of the
protocols, as the authors see their handbook also as a plat-
form to stimulate discussion and evolve. As it is, the hand-
book will already be extremely useful to anyone designing
a comparative study using functional traits. But this
approach also oﬀers the exciting possibility to centralize
trait data measured in a standardized way in a global data-
base. Yet, the authors caution that this would require dedi-
cated staﬀ members and long-term funding. Moreover,
although we have entered an era of ‘big data’ (Soranno &
Schimel 2014), many authors are still hostile to openly
share their data, especially when it is long-term data (Mills
et al. 2015). Yet, long-term data would be especially useful
for assessing intraspeciﬁc trait variation in the light of glo-
bal change. For example, it may allow assessing pheno-
typic plasticity and its inﬂuence on species ﬁtness across
species ranges for more than a few well-studied species
(Duputie et al. 2015).
Comparative analyses using large data sets of many ter-
restrial invertebrate species will also be important to
understand the role of functional traits in species assembly
and to better inform community modelling that aim to
predict future novel species pools and interspeciﬁc interac-
tions in the Anthropocene (Mokany & Ferrier 2011; War-
ton et al. 2015). To move forward to global biodiversity
assessments that integrate functional data, a collective
eﬀort to collect and standardize trait data is urgently
needed and the handbook of Moretti et al. (2017) provides
a ﬁrst important step in this direction.
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